Thirty-seven bacterial strains capable of degrading peanut hull lignin were isolated by using four types of lignin preparations and hot-water-extracted peanut hulls. One During the past few years, increased attention has been given to the role of bacteria in the decomposition of lignin and lignocellulosic plant materials. Wood rot fungi have been considered to be the primary decomposers of lignin in nature. However, the ability of several bacterial strains to degrade chemically isolated lignin preparations as well as radiolabeled natural and synthetic lignins has been established.
Cartwright and Holdom (4) isolated an Arthrobacter strain capable of utilizing enzymic lignin (lignin released by a Cellulomonas spp.) as a sole carbon source. Odier et al. (18) reported the isolation of 11 gram-negative bacteria, identified as Pseudomonas, Xanthomonas, and Acinetobacter species, that were capable of assimilating poplar dioxane lignin without a cosubstrate. Several Nocardia strains have been shown to decompose radiolabeled natural and synthetic lignins and to utilize lignin as a carbon source (12, 13, 24) . A Bacillus strain (21) (iv) Hydrochloric acid lignin. Hammer-milled hulls (0.25 in.) were treated with hydrochloric acid (specific gravity, 1.19 at 5°C) at 5°C for 2 h with shaking. The temperature was allowed to rise to room temperature. Ice was added to the mixture, which was allowed to stand at room temperature for 18 h. Water was added, and the lignin was collected on a filter. The precipitate was washed and boiled in water with the gradual addition of sodium carbonate until the mixture reached neutrality. The lignin was collected by filtration (2).
Lignin and peanut hulls (extracted with boiling water) were used at a concentration of 0.5 g/liter in both solid and liquid media. Hulls used in liquid media were ball milled to pass through a 0.1-mm sieve.
Lignins and hulls used in solidified media were dissolved in 0.25 N NaOH (0.5 g of hulls per 10 ml of NaOH), filter sterilized, and added to sterile media containing 7 g of K2HPO4, 3 g of KH2PO4, 1 g of (NH4)2SO4, and 0.1 g of MgSO4 * 7H2O per liter of tap water (4). Hot-water-extracted peanut hulls were only partially soluble (14 ). Additional sterile water was added to keep the cut ends immersed during a 72-h incubation period. The labeled material was dried (55°C) and ground to pass through a 40-mesh screen. The plant material was then serially extracted in boiling ethanol, ethanol-benzene (1:2), and water (17) . Extractive-free lignocellulose was collected on a glass fiber filter, washed with ethanol, and dried at 55°C. The 14C-labeled lignocelluloses were characterized for the distribution of label between the lignin and polysaccharide components by Klason hydrolysis as previously described (17) . Samples of 14C-labeled lignocellulose were also digested in the protease pepsin to determine the percentage of radiolabel possibly associated with protein (17) . The specific activities of "4C-labeled lignocelluloses were determined by combusting 10-mg samples in a biological oxidizer (model OX300; R. J. Harvey Co., Hillsdale, N.J.) and trapping the released 14CO2 in a liquid scintillation medium (17 Isolation of lignin-degrading bacteria. Decaying peanut hulls were obtained from the bottom of a peanut hull pile situated on a farm in Salem, Ala. The hulls had been weathered in the open for approximately 5 years and showed signs of physical degradation. Five 250-ml flasks were prepared, each containing 100 ml of basal salts solution (as above) and 50 mg of waterextracted hulls or one of the four lignins. Approximately 10 ml of decaying hulls was placed in 100 ml of sterile saline and shaken for 5 min. One-milliliter samples were used to inoculate the five 250-ml flasks.
The flasks were incubated at 26°C for 24 h in a shaking incubator, and then 0.1-ml samples were used to inoculate agar plates containing basal salts and hulls or one of the lignin preparations. Plates were incubated for 24 h at 26°C. Each colony was picked and streaked on five agar plates containing basal salts medium and one of the five substrates (hulls or lignins) used as carbon sources. The bacterium that grew on all five carbon sources was tested for various biochemical reactions and for sensitivity to dyes and antibiotics as described by Kerr (15) . Bottles were incubated in duplicate in the dark at 30°C with shaking (125 rpm). Controls were killed with 5% Formalin and did not evolve any '4CO2 during incubation with isolate KB-1. Mineralization of the radiolabeled substrates was monitored every 48 h by flushing the bottles with CO2-free sterile air and trapping the evolved 14Co2 in a series of two scintillation vials containing liquid scintillation counting medium (17) . Water-soluble radiolabel present in the incubations containing 14C-labeled lignocellulose from S. alterniflora was quantified by filtering the contents of the bottles through Nuclepore filters (Nuclepore Corp., Pleasanton, Calif.; pore size, 1.0 ,um), acidifying the filtrate (pH < 2) to remove 14CO,, and assaying 1-ml portions for radioactivity. P-1 P-2 P-4 P-6 P-8 P-9 P-10 P-13 b NaOH extract of hot-water-extracted peanut hulls. grown in nutrient broth at 26°C in a shaking incubator for 24 h and Gram stained, KB-1 appeared as small, gram-negative cocci with a few (less than 1%) larger cocci that were gram positive.
Biochemical testing of KB-1 indicates that it can use a number of carbohydrates as carbon sources, including glucose, maltose, xylose, mannose, and sucrose, but it is not capable of using arabinose (Table 2) . This is very interesting because arabinose is one of the primary carbohydrates found in peanut hulls (20) and it utilizes citrate, which are three of the main biochemical tests used in the identification of Arthrobacter spp. Although KB-1 is gram positive during a portion of its life cycle, it is not susceptible to penicillin or ampicillin but is extremely susceptible to chloramphenicol, sulfathiazole, tetracycline, and kanamycin.
Degradation of radiolabeled substrates by KB-1. After 10 days of incubation, strain KB-1 mineralized 2.9% of the lignin component and 6.5% of the polysaccharide component of S. alterniflor-a t4C-labeled lignocellulose (Fig. 2) . The bacterium degraded the lignin and cellulosic portions of the lignocellulose simultaneously. Rates of degradation were most rapid during the first 6 days of incubation. At the end of the incubation, filtrates were analyzed for 14C-labeled water-soluble degradation products. Bot 
